
UNCLASSIFIED

AD NUMBER

ADB258240

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies only; Proprietary Info.; Aug 99.
Other requests shall be referred to U.S.
Army Medical Research and Materiel
Command, 504 Scott St., Fort Detrick, MD
21702-5012.

AUTHORITY

U.S. Army Medical Research and Materiel
Command and Fort Detrick ltr., dtd October
17, 2001.

THIS PAGE IS UNCLASSIFIED



AD

AWARD NUMBER DAMD17-97-1-7185

TITLE: Patterns of Proteins That Associate with p53 or with p53 Binding Sites Present in the
Ribosomal Gene Cluster and MDM2(P2) Promoter

PRINCIPAL INVESTIGATOR: Maria P. Molina

CONTRACTING ORGANIZATION: Hunter College
New York, New York 10021

REPORT DATE: August 1999

TYPE OF REPORT: ANNUAL SUMMARY

PREPARED FOR: Commander
U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Distribution authorized to U.S. Government

agencies only (proprietary information, Aug 99). Other requests
for this document shall be referred to U.S. Army Medical Research
and Materiel Command, 504 Scott Street, Fort Detrick, Maryland
21702-5012.

The views, opinions and/or findings contained in this report are those of the author(s) and should
not be construed as an official Department of the Army position, policy or decision unless so
designated by other documentation.

20001005 049



NOTICE

USING GOVERNMENT DRAWINGS, SPECIFICATIONS, OR OTHER
DATA INCLUDED IN THIS DOCUMENT FOR ANY PURPOSE OTHER
THAN GOVERNMENT PROCUREMENT DOES NOT IN ANY WAY
OBLIGATE THE U.S. GOVERNMENT. THE FACT THAT THE
GOVERNMENT FORMULATED OR SUPPLIED THE DRAWINGS,
SPECIFICATIONS, OR OTHER DATA DOES NOT LICENSE THE
HOLDER OR ANY OTHER PERSON OR CORPORATION; OR CONVEY
ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL
ANY PATENTED INVENTION THAT MAY RELATE TO THEM.

LIMITED RIGHTS LEGEND

Award Number: DAMD17-97-1-7185
Organization: Hunter College

Those portions of the technical data contained in this report marked as
limited rights data shall not, without the written permission of the above
contractor, be (a) released or disclosed outside the government, (b) used by
the Government for manufacture or, in the case of computer software
documentation, for preparing the same or similar computer software, or (c)
used by a party other than the Government, except that the Government may
release or disclose technical data to persons outside the Government, or
permit the use of technical data by such persons, if (i) such release,
disclosure, or use is necessary for emergency repair or overhaul or (ii) is a
release or disclosure of technical data (other than detailed manufacturing or
process data) to, or use of such data by, a foreign government that is in the
interest of the Government and is required for evaluational or informational
purposes, provided in either case that such release, disclosure or use is made
subject to a prohibition that the person to whom the data is released or
disclosed may not further use, release or disclose such data, and the
contractor or subcontractor or subcontractor asserting the restriction is
notified of such release, disclosure or use. This legend, together with the
indications of the portions of this data which are subject to such
limitations, shall be included on any reproduction hereof which includes any
part of the portions subject to such limitations.

THIS TECHNICAL REPORT HAS BEEN REVIEWED AND IS APPROVED FOR
PUBLICATION.

/ /



Form ApprovedREPORT DOCUMENTATION PAGE OMB No. 0704.0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway. Suite 1204, Arlington. VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington. DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 13. REPORT TYPE AND OATES COVERED
August1999 Annual Summary (1 Aug 98 - 31 Jul 99)

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Patterns of Proteins That Associate with p53 or with p53 Binding Sites Present in the DAMD17-97-1-7185

'Ribosomal Gene Cluster and MDM2(P2) Promoter
6. AUTHOR(S)

.Maria P. Molina

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) B. PERFORMING ORGANIZATION
REPORT NUMBER

Hunter College
New York, New York 10021

amolina@shiva hunter. euny. edu

9. SPONSORING I MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING I MONITORING
AGENCY REPORT NUMBER

U.S. Army Medical Research And Materiel Command
ATTN: MCMR-RMI-S
504 Scott Street
Fort Detrick, Maryland 21702-5012

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION ! AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Distribution authorized to U.S. Government agencies only
(proprietary information, Aug 99). Other requests for this
document shall be referred to U.S. Army Medical Research and
Materiel Command, 504 Scott Street, Fort Detrick, Maryland 21702-5012.

13. ABSTRACT (Maximum 200 words)

P53 is a tumor suppressorr orotein and its lack of function has boen
implicated in manyhuman cancers. To understand the molecular mechanisms

underlying p53 function, will certainly provide tools to develop more

effective therapeutical approaches against cancer.

Our goal is to identify cellular proteins that associate witwild-type p5 3 when
p53 is bound to its binding site present in the internal promoter or the MDM2

gene (MDM2 P2) and when it is bound to its cognate site in the Ribosomal Gene

Cluster.

Using DNA affinity chromatography, we have found that the TATA binding protein

(TBP) and two of its associatee factors', TAFII40 and TAFII60, form a complex

with wild-type p53 when p53 bids its cbgnate site in the MDM2 P2.

14. SUBJECT TERMS 15. NUMBER OF PAGES
Breast Cancer p53, tumor suppressor, 1•3

DNA affinity chromatography. 16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION OF THIS 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT PAGE OF ABSTRACT

Unclassified Unclassified Unclassified Limited

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) USAPPC V1.00
Prescribed by ANSI Std. Z39-18 298-102



FOREWORD

Opinions, interpretations, conclusions and recommendations are
those of the author and are not necessarily endorsed by the U.S.
Army.

Where copyrighted material is quoted, permission has been
obtained to use such material.

Where material from documents designated for limited
distribution is quoted, permission has been obtained to use the
material.

Citations of commercial organizations and trade names in
this report do not constitute an official Department of Army
endorsement or approval of the products or services of these
organizations.

In conducting research using animals, the investigator(s)
adhered to the "Guide for the Care and Use of Laboratory
Animals," prepared by the Committee on Care and use of Laboratory
Animals of the Institute of Laboratory Resources, national
Research Council (NIH Publicatiorn No. 86-23, Revised 1985).

VdeFor the protection of human subjects, the investigator(s)
adered to policies of applicable Federal Law 45 CFR 46.

AYIn conducting research utilizing recombinant DNA technology,
the investigator(s) adhered to current guidelines promulgated by
the National Institutes of Health.

y ýIn the conduct of research utilizing recombinant DNA, the
investigator(s) adhered to the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

i/P In the conduct of research involving hazardous organisms,
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in
Microbiological and Biomedical Laboratories.

PI Signature Date



TABLE OF CONTENT.

Introduction 1

Statement of Work 2

Results 3

Discussion 4

Figures 5

Findings. 8

References. 8



INTRODUCTION.

The purpose of this project is to gain more understanding about the molecular mechanisms by
which p53 exerts its function(s). Some of these mechanisms are already known. p53 is a
sequence-specific DNA binding protein known to act as a transcription factor (reviewed by Prives,
C. and Hall, P.A., 1999; El-Deiry W.S., 1998). In vitro and in vivo experiments have shown that
p53 can activate transcription of some genes as well as suppress transcription for other DNA
elements (Reviewed by EI-Deiry, W.S., 1998). In addition, p53 can bind to DNA elements, for
which no function has yet been identified, for example, The Ribosomal Gene Cluster (RGC)
(Kern, S.E. et al. 1991). To further understand the mechanisms underlying p53 function(s), our goal
is to identify cellular proteins that interact with p53. Specifically, the wild type p53 present in the
normal breast cell line MCF1OA (Muller, F. R. et al. 1994), and in the breast cancer cell line
ZR75-1 (Engel, W.L., et al. 1978). We also will analyze the proteins that interact with the mutant
form of p53 Hist 273 present in the breast cancer cell line MDA-MB-468 (Bartek, et al. 1990;
Nigro, J.M., et al 1989; Chen, J.Y. et al. 1993). This analysis will be done by DNA affinity
purification using the p53 specific binding sites present in the Ribosomal Gene Cluster (RGC)
(Kern, S.E. et al. 1991) and in the Promoter 2 (P2) of the MDM2 gene (Juven, T. et al. 1993). The
binding of p53 to its cognate site present in the MDM2 (P2) promoter activates transcription of the
MDM2 gene (reviewed by Prives, C. and Hall, P.A., 1999; El-Deiry W.S., 1998), while the
function of the p53 binding site present in the RGC is not known. The p53 cellular level, under
normal circumstances, is very low but upon DNA damage it is increased due to decreased
degradation of the protein (Hall, P. A., et al. 1993). Because of this, and as a first control, we have
set up the experimental conditions using the Ts. mutant p53 Val. 135 present in the mouse
fibroblast cell line 3-4. The Ts. mutant p53 Val. 135 provides a well-documented system for
studying wild-type p53 dependent growth arrest, when the cells are shifted to 32 °C (Michalovitz,
D. et al. 1990; Martinez, J. et al.1991).

In vitro and in vivo experiments have shown that p53 has the ability to associate with other
proteins and that this association modulates p53 function (reviewed by Pives, C. and Hall, P.A.,
1999). Most of these p53-associated proteins have been identified by co-immunoprecipitation
experiments and using purified in vitro translated or fusion proteins. We think that the presence of
the p53-binding site makes a difference regarding p53 association with other proteins in light of
the fact that p53 changes its conformation when bound to DNA. Posttranslational modifications to
p53 also influence p53 structure. To the best of our knowledge, this is the first time that p53-
associated proteins are being studied by DNA affinity chromatography.



STATEMENT OF WORK.

Task 1. Define the experimental conditions for MDM2 affinity chromatography and for MDM2-GRAB
as well as establish positive and negative controls for the MDM2-p53 associated proteins using nuclear
extract from 3-4 and 10-1 cells respectively. Month 1-12.

Task 2. Define the experimental conditions for RGC affinity chromatography as well as establish
positive and negative control for RGC-p53 associated protein using nuclear extract from 3-4 and 10-1
cells respectively. Month 13-15.

Task 3. Extrapolate results from tasks 1 and 2 to a normal breast cell line by performing MDM2 and
RGC affinity chromatography with nuclear extract from MDA10A cells. Month 16-18.

Task 4. Compare the results from a normal breast cell line before and after p53 activation by
performing MDM2 and RGC affinity chromatography with nuclear extract from MDA1OA cells before
and after treatment with Actinomycin as well as from elutriated cells and comparing with results from
task 3. Month 19-21.

Task 5. Extrapolate the results from a normal breast cell line without activating p53 to the results from
a breast cancer cell line that has wild-type p53 by performing MDM2 and RGC affinity chromatography
with nuclear extract from ZR75-1 cells and comparing these results to those from task 3. Month 22-24.

Task 6. Compare the results from a breast cancer cell line that has wild-type p53 before and after p53
activation by performing MDM2 and RGC affinity chromatography with nuclear extract from ZR75-1
cells before and after treatment with Actinomycin as well as from elutriated cells and comparing with
results from task 5. Month 25-27.

Task 7. Extrapolate the results from a breast cancer cell line that has wild-type p53, to the results from
a breast cancer cell line that has the mutant p53 His 273. This will be done by performing MDM2 and
RGC affinity chromatography with nuclear extract from MDAMB468 cells and comparing these results
to those from task 5. Month 28-30.

Task 8. Compare the results from a breast cancer cell line that has the mutant p53 His 273, before and
after p53 activation. This will be done by performing MDM2 and RGC affinity chromatography with
nuclear extract from MDAMB468 cells before and after treatment with Actinomycin as well as from
elutriated cells and comparing with results from task 7. Month 31-33.

Task 9. Extrapolate the results from a breast cancer cell line lacking p53 to the result s from breast
cancer cell lines with wild-type and mutant Hist 273 p53 by performing the experiments with nuclear
extract from MDAMB 157 cells (before and after Actinomycin treatment and elutriation) and comparing
them to results from tasks 5, 6, 7and 8 Month 34-36.



RESULTS.

Task 1. Define the experimental conditions for MDM2 affinity chromatography and for MDM2-GRAB
as well as establish positive and negative controls for the MDM2-p53 associated proteins using nuclear
extract from 3-4 and 10-1 cells respectively. Month 1-12.

Most of task 1 was developed during the first year and the results were presented in the report for 1998. That
report shows that p53 can be successfully purified by DNA affinity chromatography using the p53 binding sites
present in The Ribosomal Gene Cluster (RGC) and in the internal promoter of the MDM2 gene (MDM2 P2). It
was also shown in that report that besides p53, another protein (or protein complex) eluted from the MDM2 P2
column. This protein (or protein complex) was able to bind to a deoxyoligonucleotide corresponding to a TATA
Box in Electrophoretic mobility Shift experiments. Because of its ability to bind to a TATA Box, it was
assumed that TBP was part of this protein complex. In order to confirm the presence of TBP in the MDM2 P2
elution fractions and its association with p5 3 , 10 ug of p53 contained in the nuclear extract from 3-4 cells was
loaded onto the MDM2 P2 affinity column and DNA affinity chromatography was performed as described in
methods. As a negative control, a parallel experiment was performed using equivalent amount of total protein
contained in the cell extract from the 10-1 cells (no p53).

P53 is present in the elution fractions from the MDM2 P2 affinity column. In order to determine the
presence of p53 in the elution fractions from the MDM2 P2 column, an Electrophorectic Mobility Shift assay
was carried out as described in methods. 5% of each elution fraction was incubated with the p53 Super
Consensus Sequence (SCS); 421 anti- p53 antibody was used, were specified, to activate p53 binding. In the
case of the 3-4 cell extract, a small amount of p53 eluted at fractions 0.3 and 0.4 molar KC1 (fig IA, lanes 11
and 12). Only a small fraction of the total p53 loaded onto the column (10 ug) was bound to it (in the order of
nanograms). This fact was not due to a saturation of the column with p53 given that the same column was able
to bind a greater amount of a control p53 preparation in a subsequent experiment (data not shown). Besides the
band corresponding to p53, another band was evident. In previous experiments, presented in the 1998 report, a
band was present when the elution fractions were incubated with a TATA box. Because the ability of this
protein to bind to a TATA box we propose that this unknown complex may contain TBP (fig. 1A, lanes 11 to
17). In the other hand, the MDM2 P2 elution fractions of the 10-1 cell extract showed no p53 band, as expected
(fig 1B). Interestingly, the unknown complex band was present in these fractions (Fig. 1B, lanes 12 to15).

TBP is present in the MDM2 P2 elution fractions. Western Blot and inmunoprobing techniques were used to
determine the presence of TBP in the elution fractions from the MDM2 P2 affinity column. 80% of each elution
fraction was used for western blot analysis as described in methods. The nitrocellulose membrane was probed
with anti TBP antibody (Santa Cruz) (fig. 2). TBP, present in the 3-4 cells, eluted at 0.4 to 0.9 molar KC1 (fig.
2A, lanes 3 to 8) while the TBP present in the 10-1 cells eluted at 0.3 to 0.7 molar KC1 (fig. 2B, lanes2 to 6).
This correlated with the fractions showing the unknown complex in the EMSAs.

P53 from the MDM2 P2 column binds to TBP complex-TATA box. 5% of each elution fraction from the
MDM2 P2 affinity column was incubated with TBP consensus sequence and an Electrophoretic Mobility Shift
assay was carried out as described in methods (Fig.3). In the elution fractions from the MDM2 P2 column, a
supershift of the TBP complex band was evident when p53 was present in the nuclear extract (3-4 cells) (fig.
3A, lanes 7,8). The supershift of the TBP complex band was not observed in the case of the MDM2 P2 elution
fractions from the 10-1 cell extract (no p53) (fig. 3B).

TBP is present in the TBP complex band. In order to corroborate the presence of TBP in the TBP complex
band, an Electrophoretic Mobility Shift assay was performed as described in methods. 5% of fraction 0.3 molar
KC1 from the MDM2 P2 column was incubated with TBP consensus sequence (Santa Cruz); anti TBP (
generous gift of Roeder Laboratory) was included in the reaction as indicated (Fig 4). 2ul of the anti TBP
preparation produced a supershift of the TBP complex band (fig.4, lane 2) as compared with the control (fig. 4,
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lane, 4), When the amount of anti TBP antibody was increased to 6 ul, there was a corresponding increase in the
amount of the supershift observed (fig. 4, lane 3).

TAFII40 and TAFII60 are members of TBP complex. In order to determine the presence of TAFII40 and
TAFII60 in the TBP complex band, Electrophoretic Mobility Shift assay was performed as described in
methods. 5% of fraction 0.3 molar KCl from the MDM2 P2 column was incubated with TFIID consensus
sequence (Santa Cruz); anti TAFII40 and anti TAFII60 antibodies (Roeder Laboratory) were included in the
reaction as indicated. (Fig 5). 6ul of each antibody preparation produced a supershift of the TBP complex band
(fig.5, lane 3) for TAFII40 and (fig. 5, lane 4) for TAFII60 as compared with the control (fig. 5, lane 1) which
has no antibody or (fig. 5, lane 2) where a non relevant antibody was added.

Task 2. Define the experimental conditions for RGC affinity chromatography as well as establish positive
and negative control for RGC-p53 associated protein using nuclear extract from 3-4 and 10-1 cells
respectively. Month 13-15.

In order to study the binding of p53 to the p53 binding site present in the Ribosomal Gene Cluster (RGC), 10 ug
of p53 contained in the nuclear extract from 3-4 cells was loaded onto the RGC affinity column and DNA
affinity chromatography was performed as described in methods. As a negative control, a parallel experiment
was performed using equivalent amount of total protein contained in the cell extract from the 10-1 cells (no
p53).

Binding of p53 to the RGC affinity column. In order to determine the presence of p53 in the elution fractions
from the RGC affinity column, an Electrophorectic Mobility Shift assay was carried out as described in
methods. 5% of each elution fraction was incubated with p53 Super Consensus Sequence (SCS); 421 anti p53
antibody was used, were specified, to activate p53 binding. Our results showed a band that migrates as p53 and
that eluted at 0.3 and 0.4 molar KC1 (fig 6A, lanes 11 and 12) but which was not supershifted by the monoclonal
antibody 421. Because this protein binds to a p53 super consensus binding site and because is not present in the
RGC elution fraction from the 10-1 cells (fig. 6B), it is very likely to correspond to p53. This fact has to be
confirmed by further experiments. Besides the band corresponding to p53, the band corresponding to
unknown/TBP complex was also present in the RGC elution fractions from the 3-4 cells (fig. 6A, lanes 12 to
18) as well as in the elution fractions from the 10-1 cells (fig. 6B, lanes 13 to 18).

TBP complex binds to RGC. In order to confirm the presence of the TBP complex in the elution fractions
from the RGC affinity column, 5% of each elution fraction was incubated with TFIID consensus sequence
(Santa Cruz) and EMSA experiments were conducted as specified in methods. The TBP complex was present in
the RGC elution fractions from the 3-4 cells and eluted at 0.4 to 0.8 molar KC1 (fig.7A, lanes 12 to 16). The
TBP complex was also present in the RGC elution fractions from the 10-1 cells, in this case it eluted at 0.5 to
0.8 molar KC1 (fig. 7B, lanes 11 to 14).

P53 from RGC does not bind to the TBP complex. The presence of p53 (3-4 cells) in the RGC elution
fractions did not produce a supershift of the TBP complex as it did in the case of the MDM2 P2 elution
fractions; compare fig. 7A, lanes 12 to 14 with fig. 3A, lanes 7 and 8.

DISCUSSION.

Our results showed that p53 from the MDM2 P2 column associated with TBP complex (fig.3). p53 from the
RGC site did not associate with TBP complex (fig. 7). The TBP complex band corresponds to a complex
formed, at least, by the TATA Binding Protein (TBP) and two of its associated factors TAFII40 and TAFII60
(Fig. 4 and 5); the presence of other proteins in this complex remains to be studied. The TBP complex eluted
from the MDM2 P2 (fig. land 3) and RGC (fig. 6 and 7) affinity columns and the unknown complex bound the
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Super Consensus Sequence and the TFIID oligos in a similar way and in a p53 independent manner. This fact
might be due to the ability of TBP to bind DNA in both specific and non-specific way.

The fact that not all the loaded p53 binds to the column might indicate that each p53 binding site selects for a
specific subtype of p53. This seems to be supported by the fact that the putative p53 eluted from the RGC
affinity column was not shifted by the monoclonal antibody 421 (Fig. 6A) while the p53 that binds the MDM2
P2 column responds to this antibody (fig. 1A). If this turns out to be the case, DNA affinity chromatography is a
suitable technique to further analyze biochemical features of different p53 subtypes, despite the fact that further
experiments are needed to confirm the identity of the putative p53 band present in the RGC elution fractions.

The experiments corresponding to tasks 3,4 and 5 could not be accomplished as planned due to technical
difficulties. One of the main challenges of this project has been to elute, from the columns, enough sample to
perform the identification steps. Our initial plan was to identify the associated protein by EMSA experiments as
well as by western blot and immunodetection. In an attempt to have enough sample to perform the
immunodetection experiments, we scaled up the procedure as much as we could. This scaling up implied the
usage of an enormous amount of cells and cell extracts, which made each step much longer. In the future, we
will identify the proteins by EMSA assay, which has proven to be accurate and suitable for our experimental
system.

FIGURES.

FIGURE 1
A B

MOLAR KCI

Inp Ft W 000Q00 MolarKCI
421Ab % + + + + + + + + + + + +

123456 78 910 11121314151617 2 C fnp Ft W4 ,
421w a + + 34+ +6

- p53Ab ý-,p53 ab

~~~unknown wklw

P53 is present in the elution fractions from the MDM2 P2 affinity column.

A.10 ug ofp53, contained in the Sephacryl S300 fraction pool prepared from 3-4 cells nuclear extract, were
loaded onto the MDM2 P2 affinity column and DNA affinity chromatography was performed as specified in
methods.. The elution fractions were analyzed by EMSA assay. 5% of each elution fraction was incubated with
a 3 2p labeled deoxyoligonucleotide corresponding to a p53 binding site (SCS). B. 7 mg. of total protein
(normalized to experiment A) contained in the Sephacryl S300 fraction pool from 10-1 cells nuclear extract
were loaded onto a MDM2 P2 affinity column and the experiment was conducted as described in part A.
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IGURE 2.

A. B.

Molar KCI
Molar KCl 0 . 6 R I,•- q .
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1 2 3 4 5 6 7 8 9 10 11 12

TBP is present in the MDM2 P2 elution fractions. 80% of each elution fraction from the MDM2 P2 column
was resolved by SDS-PAGE, transferred to a nitrocellulose membrane and probed with anti TBP antibody
(Santa Cruz). A. 3-4 cell extract. B. 10-1 cell extract.

FIGURE 3.

A B

Molar KCIX 0 C I t ' C4 75 • -W W '- t o r Fý

Molar KCI 1 2 3 4 5 6 7 8 9 10 11 12 13 14*= 0 4N5 .,, No,0c5•

1 2 3 4 5 6 7 8 9 10 11 1213 14

:ii-p53 shift

TBP complex 

co

P53 from the MDM2 P2 column binds to TBP complex-TATA box. A.10 ug ofp53, contained in the
Sephacryl S300 fraction pool prepared from 3-4 cells nuclear extract, were loaded onto the MDM2 P2 affinity
column and DNA affinity chromatography was performed as specified in methods. The elution fractions were
analyzed by EMSA assay, as described in methods. 5% of each elution fraction was incubated with a p
labeled deoxyoligonucleotide corresponding to a TATA box (TFIID consensus oligo, Santa Cruz). B. 7 mg. of
total protein (normalized to experiment A) contained in the Sephacryl S300 fraction pool from 10-1 cells
nuclear extract were loaded onto a MDM2 P2 affinity column and the experiment was conducted as described
in part A.
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-FIGURE 4. FIGURE 5.

anti TBP 2 3 1 4

44O 1 2 3 4

1 234

-Ab shift

~ TBP Ab

-.- TBP complex

-TBP complex

TBP is present in TBP complex band. 5% of elution fraction 0.3 molar KClfrom the MDM2 P2 column and 3-
4 cell extract was incubated with "'p labeled TFIID consensus sequence (Santa Cruz). Different amounts a
polyclonal anti TBP antibody preparation (Roeder laboratory) were included in the reaction mixture.

FIGURE 5.
TAFII40 and TAFII60 are members of TBP complex. 5% of elution fraction 0.3 molar KCl from the
MDM2 P2 column and 3-4 cell extract was incubated with 32p labeled TFIID consensus sequence (Santa
Cruz). Different amounts a polyclonal anti TAFII40 and anti TAFII60 antibody preparation (Roeder
laboratory) were included in the reaction mixture specified in figure.
FIGURE 6.
A. B.

Molar KCI
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Binding of p53 to the RGC affinity column. A. 10 ug ofp53, contained in the Sephacryl S300 fraction pool
prepared from 3-4 cells nuclear extract, were loaded onto the RGC affinity column and DNA affinity
chromatography was performed as specified in methods.. The elution fractions were analyzed by EMSA assay
as described in methods. 5% of each elution fraction was incubated with a 32p labeled deoxyoligonucleotide
corresponding to a p53 binding site (SCS). B. 7 mg. of total protein (normalized to experiment A) contained in
the Sephacryl S300 fraction pool from 10-1 cells nuclear extract were loaded onto a RGC affinity column and
the experiment was conducted as described in part A.
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FIGURE 7.
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P53 from RGC does no binds to TBP complex. 10 ug ofp53, contained in the Sephacryl S300 fraction pool
prepared from 3-4 cells nuclear extract, were loaded onto the RGC affinity column and DNA affinity
chromatography was performed as specified in methods. The elution fractions were analyzed by EMSA assay,
as described in methods. 5% of each elution fraction was incubated with a 32p labeled deoxyoligonucleotide
corresponding to a TATA box (TFIID consensus oligo, Santa Cruz). B. 7 mg. of total protein (normalized to
experiment A) contained in the Sephacryl S300 fraction pool from 10-1 cells nuclear extract were loaded onto
the RGC affinity column and the experiment was conducted as described in part A.

FINDINGS.

- The form of p53 that binds the p53 binding site present in the internal promoter of the of the MDM2 gene
(MDM2 P2) forms a complex with the TATA Binding Protein TBP and two of its associated factors,
TAFII40 and TAFII60.

- DNA affinity Chromatography is a suitable technique to further study of the biochemical properties of p53.
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